This special section in Journal of Physics: Condensed Matter is dedicated to Professor Juan Rojo (Sevilla, 1943) on the occasion of his 70th birthday. Disciples, friends, collaborators, and close co-workers have been happy to contribute to this special section. The contents accurately reflect the wide scope of his scientific career and the sincere affection of his many colleagues who are honoured by his friendship. We believe that this special section is a fitting, though modest, tribute on behalf of the Spanish physicochemistry community to a scientist we greatly admire and to whom we all are indebted.
To speak of Juan Rojo is to speak of surface physics in Spain. He belongs to a brilliant generation of scientists, born in post-Civil War Spain, who were responsible for the extraordinary improvement of science in the Spain of the 1970s and 1980s. After graduating in 1965 from Universidad Complutense de Madrid, he joined the group of Professor Luis Brú, the scientist who introduced electron microscopy into Spain. Working between Madrid and Cambridge University (UK), where he spent two years (no doubt his much envied English accent was a result of this stay), he was awarded his PhD from Universidad Complutense in 1969 with a thesis on the defects of gold thin films studied by electron microscopy. During the decade 1971-1981, Juan Rojo was associate professor at Universidad Autónoma de Madrid, a newly created university that attracted a select group of Spanish researchers who had been working abroad for years (Nicolás Cabrera, head of the physics department, was one of them). There, Juan Rojo set up the Laboratory of Surface Physics, starting a pathway that he would pursue for his entire career, and leaving a lasting impression. He began to work on defects at surfaces and surface reactivity, taking advantage of his expertise in defects in bulk solids and with the aim of delving into a relatively new field of research (certainly new to Spain) in solid state physics. From this point on he would remain loyal to two dimensions, with occasional equally fruitful excursions into the third. In the short span of ten years, he built a laboratory, directed seven PhD theses and created a successful school of surface physicists, which was quite an achievement. Today, after several decades, several generations of well-known solid state and surface physicists can be traced back to Juan Rojo.
In 1982, after a brief stint in Zaragoza, Juan Rojo became Professor of Physics at the Universidad Complutense de Madrid, where he would remain until his (official) retirement. After his departure from Universidad Autónoma, two of his disciples further developed and expanded the old Laboratory of Surface Physics, which is today at the forefront of international research. Others found their way in national institutions as well as prestigious foreign institutions, such as the University of California at Berkeley (USA), or the ESRF in Grenoble (France).
His time at Universidad Complutense, the longest permanent position he held (31 years), was interrupted, almost at its very beginning, by ten years of active involvement in scientific politics with the first socialist government after Franco. The work of Juan Rojo (and others) was to dramatically change both the university and scientific research in Spain in the following years, giving research an unprecedented push with the creation of the National Plan for Scientific Research and Technological Development and the Law for the Reform of the University (LRU). The following section, by Javier Solana, Luis Oro, and Ana Crespo, delves into Juan Rojo's fundamental contribution to the establishment of scientific politics in Spain.
His experience in scientific politics, his prestige as a researcher, and his strong pro-European inclination led him to become a sought-after participant in many European and national research panels and advisory committees, an activity he has continued until very recently.
To the surprise of many colleagues, after this ten-year leave of absence from science and teaching, having done his job in politics (a very good job indeed, as is unanimously recognized in the Spanish university and research community), he returned, at almost 50, to his beloved university. He did so to work as hard as ever, to become again the competent and respected Professor of Physics that he always was. The discreet charm of surfaces (a pun he happily coined from Luis Buñuel's masterful film Le charme discret de la bourgeoisie) called him back with a more persuasive voice than the chants of the political sirens. Surely he thought he was back to have fun doing physics, a passion he has always nurtured and was determined to satisfy till the end. He started by self-recycling, doing another master's thesis, as he dubbed the months spent working in the laboratory (his former laboratory) of one of his former graduate students, at Universidad Autónoma, learning new experimental techniques and getting into shape again. He set up the first Surface Physics Laboratory in Universidad Complutense, where the first home-made scanning tunnelling microscope (STM) in the university was built (1995) . He pursued his studies on surface defects (ion bombardment of metallic surfaces), and pioneered a fruitful, closely related line of research, the mechanical properties of surfaces (metals and oxides) probed at the nanoscale. Here, small equates with ideal, and meets (quasi)perfection. For this purpose, he combined the use of the STM and of the atomic force microscope (AFM), with the invaluable aid of molecular dynamics simulations. He also worked actively in other fields of solid state and materials physics (mainly perovskites and magnetism), collaborating with the groups of several prestigious friends and colleagues.
Although Juan Rojo is a true scientist, strongly biased towards research, he never neglected his teaching duties. He is an excellent and devoted teacher, one of those most valued by the students. In perfect tune with Enrico Fermi, a physicist he greatly admires, he considers physics as the art of (good) approximation. Thus, in his classes he stressed the importance of (learned) intuition, of making quick and fine estimations, and he taught several tricks to pinpoint the key factors of a problem to get directly to its core. He also focused on practicalities, keeping sheer formalism at bay. He often speaks of how impressed he was as a young graduate student, watching a talk by Sir Neville Mott, by the fact that 'he employed very few formulae and, at the end of a calculation, he gave a result in electronvolts'. He liked to circumvent dull textbook examples by appending worked examples drawn directly from research, giving the students a taste of 'real physics'. Both being an experimentalist and having an ability and zest for calculations, either on the back of an envelope or with a computer, were put to good use in his research. He is always ready to make a calculation or a simple model for almost anything that crops up in the laboratory, from atoms landing on a stepped surface to the gliding of a dislocation.
The efficiency he showed as manager of national scientific politics was also apparent in his daily work. He firmly led the group, summoning all of the members to the weekly 60-90 min meetings ('beyond that time limit, we repeat ourselves and fly in circles'), where he showed us his work, asked everyone to do the same, and distributed assignments, in that order. As both his students and close co-workers know well, he encourages and values creativity, imagination, and initiative. Easy-going, optimistic, and perennially good humoured, he is prone to let problems cool down before facing them, and he always separates personal from professional matters, bringing a scientific, rationalistic, cool-headed approach to human affairs.
A Mascaraque, O Rodríguez de la Fuente and Miguel A González-Barrio.
In the past few decades, Spain has faced a modernization process after a complex democratic transition, and major changes involving a more European outlook in terms of its structures and behaviour. In particular, the arrival in government of the Spanish Socialist Party (PSOE), in the 1980s, meant the appearance in the administration of a new generation of relatively young educated people, many of whom had higher degrees and international experience. Universities and the whole R&D system were affected, and it was the beginning of a new era. As a result, implementing universities as institutions producing science and scientific policy became a focus for the government of the nation. For Spanish research, this was a tremendous change; thus, in 1985, Juan Rojo, Chair Professor of Solid State Physics at the Universidad Complutense de Madrid, was nominated Secretary of State for Universities and Research. Since then he has been primarily responsible for the renaissance of scientific research in Spain.
1986 was crucial; Spain entered the European Union and, in the same year, the Promotion and Coordination of Scientific and Technical Research Act (Ley de Fomento y Coordinación General de la Investigación Científica y Técnica) was passed. This act represented an important turning point in both the legal definition and execution of science and technology in Spain. One of the main consequences has been the establishment of the National Plan for Scientific Research and Technological Development as a planning instrument, which constitutes the basic mechanism for science development. This multi-year plan is renewable and remains in operation today. Many research areas rely on the principle that ideas always arise from researchers and that the aim of planning is just one of optimizing funds. In addition, a general programme for the support of high-quality basic research was, and still is, an important and relevant cornerstone of the plan. The design and application of these principles, together with the requirement that universities should play a major role in science, has been a fundamental contribution of Professor Rojo to the present Spanish system of science and technology.
R&D funding has grown since the enactment of the National R&D plan, from 0.6% of gross national product (GDP) in 1986 to 0.9% in 1991. This growth rate has been much higher than that generally recorded for the most advanced countries. Thus, the R&D cumulative annual growth rate, at relative constant prices, for the period between 1986 and 1991 in science and technology, under the leadership of Professor Rojo, was over 20%, while the cumulative annual growth rate for research, in relation to active population, was about 12%. In other words, Professor Rojo's efforts reduced the gap separating Spain from the most advanced countries. In fact, Juan Rojo coined the phrase 'we move, we do not move away' ('nos acercamos, no nos alejamos') as an apparently modest objective that represented his pragmatic personal description for his political leadership. Unfortunately, this pace of growth has not been maintained and, in recent decades, unpredictable fluctuations in year-to-year funding have made medium-term to long-term planning rather difficult, with the actual R&D funding being about 1.3% of GDP. This value is far from the EU average of 2.3% and even further from the 3% goal set by the European Council Lisbon Strategy for 2010.
Another important contribution, introduced by Juan Rojo in 1988, was the establishment of a periodic (six-year) optional peer reviewed evaluation of the research activities of the academic staff in universities and other centres; this process, combining an economic incentive with increased recognition for activity in research, has transformed universities mainly because of the positive influence of the Act on recruitment, promotion, and selection of members of staff. The process is a policy administered by a national board (National Commission for the Evaluation of Research Activity, CNEAI) involving the autonomous governments responsible for universities.
Among other achievements during the transformational period of Juan Rojo was the creation, in 1987, of a network of Research Results Transfer Offices (OTRI), still in operation, with the aim of channelling the public sector technology supply towards industry and of facilitating protection of proprietary rights over research results.
In conclusion, the Spanish scientific system, designed and introduced by Professor Rojo, has produced outstanding research groups and some world-class research institutes, with physics and chemistry being the two areas with the highest international standards. However, the impact of science policy directed by this professor has been remarkable throughout all of Spanish science in recent decades.
Javier Solana, Luis Oro and Ana Crespo.
